ChannelsDB (http://ncbr.muni.cz/ChannelsDB) is a database providing information about the positions, geometry and physicochemical properties of channels found within structures deposited in the Protein Data Bank. Channels were deposited from two sources; from literature using manual deposition and from aweb server tool MOLEonline (http://mole.upol.cz) detecting tunnels leading to the enzymatic active sites and selected cofactors, and transmembrane pores automatically within any given structure. Both database and tool gather information about geometrical features (e.g. length and radius profile along a channel) and physicochemical properties involving polarity, hydrophobicity, hydropathy, charge and mutability of detected channels. The stored data are interlinked with available UniProt annotation data mapping known mutation effects to channel lining residues. All structures with channels are displayed in a clear interactive manner, further facilitating data manipulation and interpretation. As such, ChannelsDB and MOLEonline provide invaluable resources for research related to deciphering the biological function of biomacromolecular channels. When cultured on a surface, cells form micrometer-sized adhesions that connect their cytoskeleton to the external surface. Cell adhesions contain transmembrane integrin receptors, that directly bind ligands. Integrin binding depends on the density of ligands and their spatial organization, as well as the rigidity of the surface to which the ligands are attached. Synthetic materials decorated with adhesive peptides are widely used to promote adhesions and to induce specific cellular response that depend integrin/ligand binding. The design of these surfaces depends on the type of used ligands and their specificity. However, how ligands with different properties interplay with surface rigidity to determine integrin binding and adhesion formation is still largely unknown. Here, we developed a coarse-grained computational model in order to characterize regimes of integrin binding in response to both ligands properties and mechanics of the adhesive surface. We used the model to systematically investigate how density of ligands, their length and specificity interplay with surface rigidity in the assembly of integrin adhesions. Our results allowed defining of a ''phase-diagram'' of nascent versus mature adhesions, depending on the distance separation between ligand-bound integrins. Taken together, our modeling results can help in the design of functionalized surfaces for directed cell adhesion and growth. Non-covalent interactions and intermolecular forces represent an important class of contacts within macromolecules, between macromolecules, and with small molecules. They are critical for folding/stability of macromolecules, stability of macromolecular assemblies, and ligand binding. They are involved in many dynamic, transitory, and enzymatic molecular processes in molecular biology and biological chemistry. Knowledge of these interactions is crucial for our understanding of ligand binding and is integral to structure-guided drug discovery. Herein, we extended the NGL Viewer (http://nglviewer.org/), our web-based tool for molecular graphics and structure analysis, to calculate and visualize a wide array of non-covalent interactions, including hydrogen bonds, hydrophobic contacts, metal complexation, halogen bonds, salt bridges, cation-pi stacking, and pi-pi stacking. The calculations are performed in real-time within the web-browser and can be controlled by a set of criteria that define what exactly constitutes an interaction (e.g., with structures determined at different resolution limits). The implementation can use structural data that includes chemical descriptors at different levels of completeness. For standard protein and DNA/RNA residues typically found in the Protein Data Bank (www.pdb.org), tables with chemical descriptors are employed. For chemically modified residues and ligands, information pertaining to bond order, aromaticity, formal charges, and explicit hydrogen atoms is prefered whenever available. Stanford University School of Medicine, Stanford, CA, USA. Understanding cellular organization and how it produces characteristic phenotypes and changes as cells progress through the cell cycle, differentiate, and otherwise change state offers key insight into cells' function. While assessment of cell and nuclear morphology can serve as a first-line assay for overall cell organization and physiological state, existing work has primarily focused on the development of methods for identification of unique cell populations or comparison across tens to hundreds of 2D cell image segmentations. Enabled by a unique high-quality and high replicate 3D multichannel fluorescent microscopy dataset of human induced pluripotent stem cells (hiPSC), we developed a set of cell membrane and nuclear position and shape dimensionality reduction methods to understand the variation in our population. We quantified their reconstruction error and visualized population variation across a set of more than 15,000 human iPSC 3D image stacks. Each method is a two-step process, consisting of 1) encoding the voxel segmentation as a representation (binary volume, continuous convolution across such volume, or trace along segmentation surface) followed by 2) a representation via a lower dimensional basis (using PCA, ICA, Fourier decomposition, or latent space representation via a convolutional neural net). Variation across these lower dimensional representations of cell and nuclear position and shape is then used to explore variation in this data set, which is too large to display directly. For example, we demonstrate interactive morphology interpolation, rendered as a real-time web browser tool, for outside user exploration of cell morphology, and can prospectively map nuclear position and shape to cell cycle stage. These decompositions both allow exploration of the previously unknown morphology space these cells inhabit and permit identification of new cell classes.
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